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$\Omega\subset \mathrm{R}^{2}$ $R$ $\Gamma=\partial\Omega$ $\Gamma_{obs}$
$\Gamma$ $\Omega$ $f$
$u_{L}(f)$
$u_{L}(f)(x, y)=- \frac{1}{2\pi}\int\int_{\Omega}f(xy’)’,\log\sqrt{(x-X’)2+(y-y^{J})2}dXd\prime y’$ , $(x, y)\in\Omega$ (1)
$N$ $q\neq 0$
$f(x, y)=.q \sum_{=j1}^{N}\delta(X-Xj, y-y_{j})$ , $(x_{j}, y_{j})\in\Omega$ (2)
[2]
[ ]
$g$ \Gamma (2) $f$ $u_{L}(f)$
$u_{L}(f)(x, y)=g(x, y),$ $(x, y)\in\Gamma_{obs}$ $f$
$(x_{j}, y_{j}),$ $j=1,2,$ $\cdots,$ $N$
– $u_{L}(f)1\Gamma$ $\Gamma$ $u_{L}(f)|\Gamma_{\mathrm{o}bs}$
$u_{L}(f)|_{\Gamma}$ –
$(x_{j}, y_{j}),$ $j=1,2,$ $\cdots,$ $N$ $u_{L}(f)|\mathrm{r}$ Fourier
$\gamma_{k}\equiv\int_{0}^{2\pi}u_{L}(f)(R\cos\theta, R\sin\theta)\exp(ik\theta)d\theta$ , $k\in \mathrm{Z}$ (3)
– [3] $u_{L}(f)|\mathrm{r}$ $u_{L}(f)$ $\Gamma$
$(x_{j}, y_{j}),$ $j=1,2,$ $\cdots,$ $N$ Fourier $\{\gamma_{k}, k\in \mathrm{Z}\}$
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$\gamma_{k}=\{$
$\frac{q}{2k}\sum_{1j=}^{N}(\frac{x_{j}+iy_{j}}{R})^{k}$ , $k\geq 1$
$-Nq\log R$ , $k=0$
$\frac{q}{2k}\sum_{1j=}^{N}(\frac{x_{j}-iy_{j}}{R})^{k}$ , $k\leq-1$
(4)
(4) $(x_{j}, y_{j}),$ $j=1,2,$ $\cdots,$ $N$ Fourier
$\gamma_{k},$ $k=1,2,$ $\cdots,$ $N$ $[4,5]$
$u_{L}(f)|_{\Gamma}$ Fourier |J $\{\gamma_{k}, k\in \mathrm{Z}\}$ $u_{L}(f)|\mathrm{r}_{ob_{S}}$
Fourier
3 Fourier
Fourier $h\in L^{2}(\Gamma)$ $\Gamma_{\mathrm{o}bs}$ $w\in L^{\infty}(\Gamma)$
Fourier
$\xi_{k}(h)=\int_{0}^{2\pi_{h(\mathrm{s}}}R\cos\theta,$$R\mathrm{i}\mathrm{n}\theta)w.(R\cos\theta, R\sin\theta)\exp(ik\theta)d\theta$, $k\in \mathrm{Z}$ (5)
[6] $h\in L^{2}(\Gamma)$ Fourier $\xi(h)\equiv\{\xi_{k}(h), k\in \mathrm{Z}\}$ $\xi(h)\in l^{2}$ $h$




Fourier – [3] Fourier $W$
4
$W$ Fourier $\xi$ $W$
Fourier $\gamma$










$\gamma^{(n)}=\lambda\xi+\gamma^{()}-1-n\lambda Wg(\gamma^{()})n-1$ , $n\geq 1$ (9)
79
$g()$ $/\mathrm{A}\overline{x}\backslash rightarrow \mathfrak{e}\text{ }\backslash |\mathrm{S}\varpi \text{ }\dagger\iota \text{ }\ni \mathrm{F}\mathrm{f}\mathrm{f}\mathrm{l}\#’\ovalbox{\tt\small REJECT};’\not\subset \mathrm{f}\mathrm{f}\mathrm{l}\text{ }\backslash \text{ ^{}\backslash }\text{ }0$
$g(\gamma)$ $=$ $\{g_{k}(\gamma), k\in \mathrm{Z}\}\in\iota^{2}$ (10)
$g_{k}(\gamma)$ $=$ $\{$
$\frac{q}{2k}\sum_{j=1}^{N}z_{j}(\gamma)^{k}$ , $k\geq 1$
$-Nq\log R$ , $k=0$
$\frac{q}{2k}\sum_{j=1}^{N}\overline{zj(\gamma)}^{k}$ , $k\leq-1$
(11)
$z_{j}(\gamma),$ $j=1,2,$ $\cdots,$ $N$
$k=1,2,$ $\cdots,$ $N$ (12)









$\delta\gamma^{(n)}=\gamma^{(n)}-\gamma$ 2 $\delta\gamma^{(n-1)}$ Taylor
$\mathrm{f}\mathrm{f}\mathrm{i}’\backslash \backslash \backslash \dagger \mathrm{E}\text{ }\delta\gamma^{(n)}\}\mathrm{h}$
$cln1-$ $(_{\mathrm{r}} 11\mathrm{r}r\partial g.\prime_{-\cdot ln-1})\backslash )\mathrm{c}_{-(_{n-}}11$ $/\rceil\zeta^{\backslash }$
$\delta\gamma^{(n)}\simeq(I-\lambda W\frac{\partial g}{\partial\gamma}(\gamma^{(n-1)})_{\mathrm{I}^{\delta}}\gamma(n-1)$ (15)
$\frac{\delta\gamma^{(n)}}{\delta\gamma^{(n-1})}||\simeq||I-\lambda W\frac{\partial g}{\partial\gamma}(\gamma^{(n-1)})||$ (16)
$\lambda$
6





$M$ 1, 2, 3 $T$
180 360 30
$\overline{u_{L}}(f)(X, y)$
$\overline{u_{L}}(f)(X, y)$ $=$ $u_{L}(f)(x, y)+n(0, l\cdot p)$ (18)
$p$ $=$ $\sqrt{\int_{\Gamma_{\text{ }b}}uL(f)(X,y)2d\Gamma(x,y)/S\int_{\Gamma_{o}}bS(_{X,y)}d\Gamma}$ (19)







$0$ , $\theta\in\Gamma\backslash \Gamma_{obS}$
(20)
Fourier $M$ 1, 2, 3
21, 22, 21 (9) \mbox{\boldmath $\lambda$} 1
$\{\gamma^{(n)}\}$ (12) $z_{j}(\gamma),$ $j=1,2,$ $\cdots,$ $N$









$T$ 300 1 $\lambda$ 0.1 19
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180 $\mathrm{N}.\mathrm{C}$ . 6.3E-2 $\mathrm{N}.\mathrm{C}$ . 4.2E-2 $\mathrm{N}.\mathrm{C}$ . 8.3E-3
210 $\mathrm{N}.\mathrm{C}$ . 2.4E-2 $\mathrm{N}.\mathrm{C}$ . 1.6E-2 396 1.8E-5
240 $\mathrm{N}.\mathrm{C}$ . 8.6E-3 $\mathrm{N}.\mathrm{C}$ . 7.1E-5 154 6.2E-6
270 206 9.8E-6 145 8 OE-6 66 2.3E-6
300 54 2 OE-6 45 1.7E-6 31 6.5E-7
330 31 8.5E-7 16 2.7E-7 15 1.2E-7
$\underline{36032.0\mathrm{E}- 731.7\mathrm{E}-838.\mathrm{o}\mathrm{E}-11}$
: $\mathrm{N}.\mathrm{C}$ . .
82
2.
(a) $M=1$ (b) $M=2$
$T$ . $10^{-4}$ . $10^{-3}$ $10^{-2}$ $T$ $10^{-4}$ $10^{-3}$ $10^{-2}$
$180^{*}$ 6.3E-02 6.4E-02 7.5E-02 $\overline{180^{*}4.2\mathrm{E}-024.2\mathrm{E}- 025.2\mathrm{E}-02}$
$210^{*}$ 2.4E-02 2.5E-02 4.4E-02 $210^{*}$ 1.6E-02 1.6E-02 1.9E-02
$240^{*}$ 8.6E-03 9.2E-03 1.5E-02 $240^{*}$ 2.7E-05 4.2E-04 4.7E-03
270 1.2E-04 l.lE-03 l.lE-02 270 7.3E-05 8.0E-04 7.9E-03
300 4.7E-05 4.6E-04 4.6E-03 300 9.0E-o5 9.1E-04 9.1E-03
330 1.5E-04 $\rceil.5\mathrm{F}_{-}\cap.\mathrm{q}$ $\rceil.\mathrm{f}\mathrm{i}\mathrm{F}_{-}.\cap 9$ 330 $6_{-}.9$F,-0.6 6.QF-n4 $7\cap \mathrm{F}_{-}\cap \mathrm{q}$
(C) $M=3$
$\frac{\tau 10^{-43-2}10^{-}10}{180^{*}8.3\mathrm{E}-038.6\mathrm{E}- 031.2\mathrm{E}-02}$
$210$ 5.9E-05 6.8E-04 6.9E-03
240 9.5E-05 1 OE-03 1OE-02
270 4.5E-05 4.6E-0-4 4.7E-03
300 2.5E-05 2.5E-04 2.5E-03
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